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* NOTICES * ^ 

JPO and KCIPI are not responsible for any 
deonages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a display of coming to 

arrange a light emitting device on a panel substrate. 

[0002] 

[Description of the Prior Art] In recent years, what used organic electroluminescence devices (an 
organic electroluminescent element; henceforth an "organic EL device") as the light emitting device 
(henceforth an "organic electroluminescence display") attracts attention as a display of a flat-surface 
mold. A back light is an unnecessary spontaneous light type flat-panel display, and this organic 
electroluminescence display has the advantage that the large display of an angle of visibility peculiar to 
a spontaneous light type is realizable. Moreover, in order for what is necessary to be just to make only a 
required pixel turn on, while it is advantageous compared with back light molds (liquid crystal display 
etc.) in respect of power consumption, it is thought tfiat sufficient response engine performance is 
provided to the video signal of the high speed of a high definition wifli which utilization Mali be 
expected fi'om now on. 

[0003] Generally the organic EL device used for an organic electroluminescence display has the 
structure which puts an organic material with a drive electrode (an anode plate and cathode) fi'om the 
upper and lower sides. And to the organic layer which consists of an organic material, an electron is 
poured in for an electron hole firom cathode from an anode plate, respectively, an electron hole and an 
electron recombine in the organic layer, and luminescence arises. At this time, the brightness of 
hundreds - tens of thousands cd/m2 is obtained by the driver voltage not more than lOV with an organic 
EL device. Moreover, luminescence of the color for which it asks can also be obtained by choosing an 
organic material (fluorescent material) suitably. From these things, promising ** of the organic EL 
device is carried out very much as a light emitting device for constituting multicolor or a fiill color 
display. 

[0004] However, in an organic EL device, if an organic layer crystallizes by moisture, invasion of 
oxygen, etc., it will become the factor which the nonluminescent point called a dark spot generates. A 
dark spot growing with time and forming an organic EL device into a short life with the growth is 
known. Therefore, when an organic electroluminescence display was constituted, about tihe moisture to 
an organic EL device, or invasion of oxygen, this needed to be controlled as much as possible. 
[0005] From this, in an organic electroluminescence display 8 For example, as shown in drawing 5 , it 
sets to the panel substrate 1 which has the viewing area 2 by w hich the organic EL device containingjhe 
organic electigl mninesc layer (lumino us layer) 1 1 was arrang ed, and the extern aTeiec gpgeliefd 3 
wherelfegaenjaLelec^^^ out from tHe^ieM ng,area^2"hasbeenjg^e Ihe whole region 

of a viewing area 2 is covere d by closure resin 4, a nd there are some which closed the organic EL device 
by lamination and this about tiie^aneTsubstra^^ 

the closure resin 4. Thus, since the hollow structure between the panel substrate 1 and the closure 
substrate 5 is both lost as if generating of a dark spot which was mentioned above by covering the whole 
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region of a viewing area 2 by cl osure resin 4 is prevented, there is an adv anta ge that a mechanical 
s trength is secured. " ' " ~~ 

[0006J in the organic electroluminescence display 8 of such a configuration, it is common to harden,, 
after using the resin of an ultraviolet curing mold or a heat-curing mold, for example and sticking the 
closure substrate 5 as closure resin 4. And after the closure of an organic EL device will drive an organic 
EL device by carrying out the seal of approval of the driver voltage through the external terminal 7 
connected to the external electrode 6 and the external electrode 6 which are arranged to the external 
electrode field 3 around a viewing area 2. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the production process of the conventional 
organic electroluminescence display 8 mentioned above, the closure resin 4 for closing an organic EL 
device flows out to the external electrode field 3 in the state of un-hardening (diffusion), and has a 
possibility of adher ing to the external electrode 6 arranged to the ex ternal electrod e field 3. If closure 
resin 4 adheres to the external electrode 6, since it will becom e difficul t to seciu-e tHe^lec&ic flow in the 
extemal terminar7 connected to the extemal electrode 6 and this, causInglKe^senouTdefw^^ an 
organic EL device cannot be driven as a result is also considered. 

[0008] Especially, in the production process of an organic electroluminescence display, as shown in 
drawing 6 (1), the so-called multiple picking (many picking) which enables it to produce two or more 
organic electroluminescence displays 8 fi-om one big panel substrate 1 is performed in many cases, in 
order to aim at improvement in productive efficiency. In this case, two or more viewing areas 2 by 
which the organic EL device which contains the organic electroluminescence layer 1 1 in the panel 
substrate 1 was arranged, the viewing area, or the extemal electrode field 3 where the external electrode 
6 by which 2 drawers were carried out has been arranged is formed, it is made to correspond to each of 
two or more viewing areas 2, and closur e resin 4 is a pplied. And while dividing into organic 
electroluminescence display 8 simple substance including a viewing area 2 and the extemal electrode 
field 3 after stiffening each closure resin 4, where one big closure substrate 5 is stuck on the top face as 
shown in drawing 6 (2), it performs removing the closure substrate 5 on the extemal electrode field 3. 
[0009] In performing such multiple picking, in case it sticks the large-sized panel substrate 1 and the 
closure substrate 5 of each other, capillarity arises among these, the closure resin 4 which is not 
hardened [ which was inserted into these ] is spread even from the viewing area 2 to the extemal 
electrode field 3, and possibility of adhering to the extemal electrode 6 becomes very high. 
[0010] When performing especially multiple picking (many picking), this invention aims at offering the 
manufacture approach of a veryjg ffgctive display, w hile it prevents bein g rnade^in view of this p oint, 
spreading closure resin to aiTexteraal electrode field even if it is the configurationwhich closes an 
organic EL device with closure resin, and adhering to an extemal electrode and aims at implementation 
of quality improvement, and improvement in the yield. 
[0011] 

[Means for Solving the Problem] While this invention was thought out in order to attain the above- 
mentioned purpose, and it forms a light emitting device in the viewing area on a panel substrate In the 
manufacture approach of the display which sticks a panel substrate and the closure substrate which 
counters through the closure resin which closes a viewing area after forming an extemal electrode in the 
extemal electrode field on a panel substrate After forming an extemal electrode, and before sticking a 
panel substrate and a closure substrate, after forming an'extemal electrode field, forming a wrap mask 
pattern on a panel substrate and sticking a panel substrate and a closure substrate, it is characterized by 
removing a mask pattern and exposing an extemal electrode. 

[0012] After according to the manufacture approach of the above-mentioned configuration forming a 
mask pattern on a panel substrate so that an extemal electrode field may be covered, the closure resin 
which closes a viewing area is minded. Since a panel substrate and a closure substrate are stuck, the 
closure resin which is not hardened [ which was applied on the viewing area ] by for example, the 
capillarity at the time of sticking a panel substrate and a closure substrate Since the extemal electrode 
field is covered with the mask pattem even if spread to an extemal electrode field, it can prevent closure 
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resin adhering to the external electrode arranged to an external electrode field. And without closure resin 
adhering to an external electrode, since an external electrode is exposed by removing a mask pattern 
after stiffening closure resin, an external electrode and an external terminal can be connected and an 
electric flow can be secured. 
[0013] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the display applied to this 
invention based on a drawing is explained. Here, the case where this invention is applied to the organic 
electroluminescence display by which multiple picking (many picking) is carried out is mentioned as an 
example, and is explained. Drawing 1 -4 ^ the expla natory^ view showing the outline ofjthe_orgMiic 
electroluminescence display to which this invention i^apglied, and its manufacture approach. In 
addition, about the same component as- the' conventional thing ( drawing 5 7 6 reference), the same sign 
is attached all over drawing. Drawing 1 -3 show the A-A*sectional view in the top view in each process 
and top view of a display, and drawing 4 shows the D-D's ectional view in the top view an d top view of a 
display. ■ ' " 

[0014] As shown in drawing 1 (1), two or more viewing areas 2 and the external electrode field 3 
arranged to the perimeter are set to the panel substrate 1 which consists of a glass substrate. A drive 
circuit is first formed in the viewing area 2 and the external electrode field 3 of this substrate here. This 
drive circuit is a circuit for driving the organic EL device (light emitting device) formed in a viewing 
area at future processes, and that part is pulled out by the external electrode field 3 as an external 
electrode 6. Moreover, when this drive circuit is the display of a active-matrix mold, this drive circuit is 
constituted using TFT. 

[001 5] Next, on such a panel substrate 1, the positive type photoresist of for example, a novolak resin 
system is applied, patterning is carried out by the usual photolithography processing, and a mask pattern 
9 is formed so that each external electrode field 3 may be covered. Suppose that it is alternatively 
formed with the removable quality of the material as a mask pattern 9 to the closure resin which closes a 
viewing area 2 at a back process. In addition, with this operation gestalt, although the mask pattern 9 
was formed with the usual lithography using the positive type photoresist of a novolak resin system, this 
invention is not limited to this, but as long as it is formed in a pattem configuration which may not be 
other resists or resists and will cover the external electrode field 3 top also about the formation approach 
if it is the quality of the material which was mentioned above, it may use what kind of approach. 
[0016] Next, as shown in drawing 1 (2), after making it connect with the drive circuit mentioned above 
to the viewing area 2, forming a lower electrode (illustration abbreviation) and forming the organic 
electroluminescence layer (luminous layer) 1 1, an organic EL device is formed by making it connect 
with the drive circuit mentioned above, and forming an up electrode (illustration abbreviation). Here, 
suppose that this lower electrode and an up electrode are connected with wiring which leads to the 
external electrode 6 in parts other than external electrode field 3. In addition, you may make it constitute 
a part of drive circuit mentioned above in a part of same layer as a lower electrode if needed in 
formation of a lower electrode. 

[0017] Moreover, suppose that a protective coat (illustration abbreviation) is formed on an organic EL 
device if needed. This protective coat is usually formed only on a viewing area 2 using a metal mask. 
However, if it is after formation of a mask pattem 9, since the protective coat part on the external 
electrode field 3 will exfoliate with a mask pattem 9 at the process explained later, you may form in the 
whole surface in the shape of solid film. 

[0018] Then, as shown in drawing 2 (1), a dispenser is used and applied throughout each viewing area 2 
in the state of un-hardening the closure resin 4 of optimum dose which consists of ultraviolet-rays 
hardening resin so that each viewing area 2 on the panel substrate 1 may be covered. Here, although 
closure resin 4 is applied on each viewing area 2, you may apply throughout panel substrate 1 . 
Moreover, closure resin 4 may be carried out with ** on the closure substrate of the location which 
counters a viewing area 2. 

[0019] Here, the adhesive strength to the closure substrate after hardening presupposes that it is closure 
resin 4 the quality of the material stronger than the adhesive strength to a mask pattem 9. While 
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removing the closure substrate on the external electrode field 3 even if closure resin 4 is spread on a 
mask pattern 9 when sticking the panel substrate 1 and a closure substrate in a back process by using the 
closure resin 4 of such the quality of the material, the closure resin 4 on a mask pattern 9 is removable. 
Furthermore, if the adhesive strength of closure resin 4 and a mask pattern 9 is stronger than the 
adhesive strength of a mask pattem 9 and the panel substrate 1 , in case it will remove the closure 
substrate on the external electrode field 3, a closure substrate can be made to be able to paste with 
closure resin 4, and a mask pattem 9 can be removed. Suppose that the closure resin 4 which has the 
above properties is used with this operation gestalt. In addition, although ultraviolet-rays hardening resin 
was used, other hardenability resin, such as heat-curing resin, may be used here. 
[0020] And as shown in drawing 2 (2), are in the condition that non-hardened closure resin 4 is applied 
corresponding to each viewing area 2, for example, the closure substrate 5 which consists of a glass 
substrate is made to counter the panel substrate 1, alignment is performed, and the panel substrate 1 and 
the closure substrate 5 are stuck so that closure resin 4 may be put. 

[0021] [ where the panel substrate 1 and the closure substrate 5 are stuck, when capillarity arises 
between the panel substrate 1 and the closure substrate 5 and non-hardened closure resin 4 is spread 
from a viewing area 2 to the extemal electrode field 3 ] Since the mask pattem 9 is formed on the 
external electrode field 3, non-hardened closure resin 4 is diffused on a mask pattem 9, and does not 
adhere to the extemal electrode 6 arranged to the extemal electrode field 3. 

[0022] Then, as shovm in drawing 3 , the organic electroluminescence display 8 which includes a scribe, 
tiie viewing area 2 while taking a break and dividing into organic electroluminescence display 8 simple 
substance, as removed the closure substrate 5 on the extemal electrode field 3 and shown in drawing 4 , 
and the extemal electrode field 3 for the panel substrate 1 and the closure substrate 5, respectively is 
obtained for the closure resin 4 on each viewing area 2 along the scribe lines B and C which were made 
to harden by UV irradiation, next were shown all over drawing. 

[0023] Here, when closure resin 4 is spread on a mask pattern (9), since it will be in the condition of 
having pasted up the mask pattem (9) and the closure substrate 5 on the extemal electrode field 3 with 
the stiffened closure resin 4, with the closure substrate 5, it exfoliates, a mask pattem (9) is removed, 
and the extemal electrode 6 is exposed. 

[0024] Then, by washing using the mixed liquor of an acetone, alcohol, monoethanolamihe, and 
dimethyl sulfoxide etc. of the mask pattem (9) which remained on the extemal electrode field 3, without 
the ability exfoliating, it removes alternatively to closure resin 4, and an organic electroluminescence 
display 8 is obtained. By this, two or more organic electroluminescence displays 8 by which the viewing 
area 2 and the extemal electrode field 3 were formed between the panel substrate 1 and the closure 
substrate 5 will be obtained from on [ of one ] the panel substrate 1 by coincidence. 
[0025] In addition, the case where closure resin 4 was spread on a mask pattem (9) by capillarity was 
explained here. However, a mask pattem (9) remains on the extemal electrode field 3, without the ability 
removing a mask pattem (9) with the closure substrate 5, when the adhesive strength of a mask pattem 
(9) when closure resin 4 is not spread on a mask pattem (9), and the panel substrate 1 is stronger than the 
adhesive strength of a mask pattem (9) and closure resin 4. However, it is possible to remove a mask 
pattem (9) alternatively to closure resin 4 by performing a washing process which was mentioned above. 

[0026] As mentioned above, according to the manufacture approach of an organic electroluminescence 
display 8 explained with this operation gestalt, where the extemal electrode field 3 is covered with a 
mask pattem 9 [ since a viewing area 2 is closed by closure resin 4 and the panel substrate 1 and the 
closure substrate 5 were stuck, when the closure resin 4 which is not hardened / which was applied on 
the viewing area 2 / sticks the panel substrate 1 and the closure substrate 5 and it is spread ] The extemal 
electrode field 3 is diffused on the wrap mask pattem 9. Therefore, it can prevent closure resin 4 
adhering to the extemal electrode 6 arranged to the extemal electrode field 3. 

[0027] Then, after stiffening closure resin 4, while dividing into organic electrolummescence display 8 
simple substance, it exfoliates, the closure substrate 5 on the extemal electrode field 3 and the mask 
pattem 9 pasted up on the closure substrate 5 with closure resin 4 are removed, and the extemal 
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electrode 6 is exposed. Then, since the mask pattern 9 which remained on the external electrode field 3 
is alternatively removed to closure resin 4, an electric flow with the external terminal connected with the 
external electrode 6 at it can be secured, and it is possible to make an organic EL device drive certainly. 
[0028] Although diffusion of closure resin 4 arises for capillarity in performing multiple picking which 
was especially explained with this operation gestalt Since it is possible to be able to secure an electric 
flow with the external terminal connected vnth the external electrode 6 at it by manufacturing by 
approach which was mentioned above, and to make an organic EL device drive certainly, In addition to 
implementation of quality improvement of an organic electroluminescence display 8, it becomes 
possible to also aim at improvement in the yield. 

[0029] Moreover, when performing multiple picking, an organic electroluminescence display 8 may be 
formed, without preparing spacing like this operation gestalt, rather than opening two or more organic 
electroluminescence displays 8 and preparing spacing on the panel substrate 1. In such a case, although 
it is possible that it sets and diffusion of closure resin 4 also reaches the extemal electrode field 3 of an 
organic electroluminescence display 8 adjoined and prepared, according to the approach of this 
invention, it can prevent closure resin 4 adhering to the extemal electrode 6 very effectively. 
[0030] In addition, although the case where multiple picking was performed was mentioned as the 
example and this operation gestalt explained it, effectiveness which was mentioned above even if this 
invention can completely be similarly applied also about the case where multiple picking is not 
performed and it was that case can be acquired. 

[0031] Moreover, it is possible to form a mask pattem 9, without applying a resist, carrying out 
patterning by the usual photolithography processing, and the developer at the time of removing an 
excessive resist from forming a mask pattem 9 infiltrating into the organic electroluminescence layer 11, 
and doing effect in this operation gestalt, before forming the organic electroluminescence layer 1 1 . 
[0032] When forming a mask pattem 9 by approaches other than patteming by photolithography here, or 
when [ even if the developer at the time of carrying out patteming of the mask pattem 9 infiltrates into 
the organic electroluminescence layer 1 1 ] not being influenced, after forming an organic EL device in a 
viewing area 2, a mask pattem 9 may be formed. 

[0033] Moreover, what is necessary is for a mask pattem 9 to be after formation of the extemal electrode 
6, and just to form it, before it sticks the panel substrate 1 and the closure substrate 5 through closure 
resin 4 although the organic EL device was applied to the viewing area 2, the resist was applied before 
forming the organic electroluminescence layer 1 1 especially, and the mask pattem 9 was formed with 
this operation gestalt. 

[0034] Furthermore, although this operation gestalt explained the case where this invention was applied 
to the organic electroluminescence display 8 which is the indicating equipment which used the organic 
EL device as a light emitting device, if this invention is the indicating equipment of the panel 
configuration which comes to close a viewing area in the resin with which it is not limited to this and 
filled up between substrates, it is widely [ about the indicating equipment using a spontaneous light type 
light emitting device like inorganic electroluminescence devices ] applicable, for example. 
[0035] 

[Effect of the Invention] When sticking a panel substrate and a closure substrate by forming a mask 
pattem according to the manufacture approach of the display concerning this invention so that an 
extemal electrode field may be covered as explained above, even if the diffusion to the extemal 
electrode field of closure resin arises, it can prevent closure resin adhering to an extemal electrode. 
Therefore, the electric flow of the extemal terminal connected to an extemal electrode and it is 
securable, and since it is possible to make an organic EL device drive certainly, quality improvement of 
a display can be attained. And since especially this is very effective when performing multiple picking 
(many picking), it can also raise the yield. 



[Translation done.] 
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(54) MANUFACTURING METHOD OF DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the sealing 
resin from spreading to the outside electrode side and 
sticking to the outside electrode in the sealing structure 
of the organic EL element, and realize high quality and 
improve the manufacturing yield. 
SOLUTION: This is an manufacturing method of a 
display device in which a light-emitting element is formed 
in the display region 2 of the panel substrate 1 , and after 
an outside electrode 6 is formed in the outside electrode 
region 3 on the panel substrate 1, the panel substrate 1 
and the sealing substrate 5 are pasted together through 
a sealing resin 4 for sealing the display region 2. After 
the outside electrode 6 is fomned and before the panel 
substrate 1 and the sealing substrate 5 are pasted 
together, a mask pattern 9 covering the outside electrode region 3 is fomied on the panel 
substrate 1, and the panel substrate 1 and the sealing substrate 5 are pasted together. Then, 
the mask pattern 9 is removed and the outside electrode 6 is exposed. 
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